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1:30 LADEE EPO – Mr. Brian Day

1:45 KEPLER EPO – Ms. Edna DeVore

2:00 SOFIA EPO – Dr. Dana Backman

2:15 NASA Astrobiology Institute – Ms. Daniella Scalice 

2:30 NASA Lunar Science Institute – Dr. Yvonne Pendleton 
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LADEELADEE E/POE/PO

rB i D LADEE E/PO L dB ian Day – LADEE E/PO Lead
brian.h.day@nasa.gov
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•

•

‐
‐

•
‐
‐

•

‐
‐

LADEELADEE E/POE/PO
Description:

Mission launch scheduled for May 2013.

E/PO Implementation Plan approved by SMD May 31 2011.

EEducducaattoror PrProfofessionalessional DeDevveelopmenlopmentt cocommppoonneennttss willwill engengaaggee hundrhundredseds ofof 
educators. 

In person workshops.
Online programs (NSTA, Cornell).

Student programs will involve >10,000 students. 
Partnerships facilitate dissemination.
StrStroongng emphasisemphasis onon PPaarticiparticipattororyy ExplorExploraattion.ion.

Public Outreach will reach tens of thousands and provide opportunities to directly 
participate in citizen science supporting the mission. 

Partnerships facilitate dissemination.
Strong emphasis on Citizen Science.



•

•

•

•

•

LADEELADEE StudenStudentt ActivityActivity foforr thethe AEEAEE andand ChallengChallengerer CenCenttererss
Interactive multimedia activity 
simulating mission science operations 
cencentterer.

Students assume the role of a researcher 
receiving data from LADEE during its 
missionmission.

Provides an introduction to spectroscopy, 
the lunar atmosphere, and the LADEE 
missionmission.

Has been implemented in the Ames 
Exploration Encounter which hosts half‐
dadayy fieldfield triptripss foforr ovoveerr 88,500500 grgradeade 44‐‐66 
students per year.

Being adapted for use in the Challenger 
LearningLearning CenCenttererss whichwhich rereaacchh 400400,000000 KK‐‐
12 students per year.



.

Citizen Science and Student Participatory Exppp y loration
LADEE and Lunar Meteoroid Impacts

•Partnering with NASA Meteoroid 
EnEnvirviroonmennmentt OfOfficefice (MSF(MSFC)C) andand   
ALPO.

•Help determine rates of lunar 
meteoroid impacts.

•Meteoroid impacts are an important
source for the lunar exosphere and 
dust.
•WillWill allllow correlatil tions betb tween 
impact events and changes in 
exosphere structure and composition.

•CanCan bebe donedone withwith aa tetelleessccooppee asas smallsmall 
as 8 inches of aperture.

•Goal of increasing participation by at 
least 10% in the combined NASA and 
ALPO lunar impact monitoring 
programs.



Citizen Science and Student Participatory Exppp y loration
LADEE and Meteor Counting

•The vast majority of meteoroids impacting the Moon are too small to be 
observable from Earth.

•Small meteoroids encountering the Earth’s atmosphere can result in 
readily-observable meteors.

•Conducting counts of meteors during the LADEE mission will allow us to 
makemake inferencesinferences asas toto whatwhat isis happeninghappening onon thethe MoonMoon atat thatthat timetime.

•Much more simple requirements: a dark sky, your eyes, and log sheet. 
(a reclining lawn chair is very nice too!)

•International Meteor Organization (http://imo.net/)
•American Meteor Society (http://www.amsmeteors.org/) 
•Girl Scouts, Lewis Center for Educational Research, Challenger Centers.



LADEELADEE Spacecraft ModeM dS f lit ling att Navajo TN j echniT h ical Cl ollC llege

•Students in the CAD and Modeling program are producing high-fidelity
models of the LADEE spacecraft for mission E/PO p and management.

•Program includes mission briefing and lunar science introduction for 
participating students.

•Meets NTC’s need for a program that engages students in excitement
ofof aa NNASAASA missionmission whilewhile remainingremaining residentresident inin thethe NavajoNavajo NationNation.

•Course grew from groundwork implemented by NAI E/PO programs
on the Navajo Nation.

•These programs help present lunar exploration in a culturally relevant 
and respectful way. 

g



LADEE E//PO Future Plans

• GAVRT – Goldstone Apple Valley Radio Telescope run by Lewis 

•

•

•

•
•

•

Center for Educational Research.
34m DSS-12,DSS-13, and DSS-28
dishes at Goldstone.
Used byy thousands of K-12 
students around the world.
Over 1,700 students monitored 
spacecraft health and status during 
LCROSS mission.
Conducted Doppler studies en route.
MonitoredMonitored mediummedium gaingain 
transmissions during terminal approach. 
LADEE E/PO will facilitate NLSI and LCER 
plan to impp plement a GAVRT pG rogp ram for g
LADEE.
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Kepler Mission E/PO:
SharingSharing ExExoplaneoplanetsts withwith 

Students,, Teachers & the Public

EEdnadna DeVDeVoorree, SETISETI InsInsttitutitutee

Alan Gould, Lawrence Hall of Science



KeKepplleerr MissionMission GoalGoal 
Kepler seeks evidence of Earth‐size planets  

inin thethe habithabitableable zozonnee ofof SunSun‐liklikee ssttarsars.



Formal Education Informal Education  Public Outreach

GEMS Space Science 
Sequence (3‐5, 6‐8)

l

Planet‐finding Exhibit 
for 

Amateur Astronomer Kit
Shadows and Silhouettes

Consulting/advising video
FOSS Planetary 
Science Curriculum

Hands‐On Universe
A Changing Cosmos (9‐12)

Alien Earths

Planetarium 
Program

Strange Planets

Consulting/advising video 
producers

StarDate Radio Programs
English and Spanish

Public Outreach Events
Teacher PD Workshops

Kepler Mission Website

Public Outreach Events

AnimationsInformation
Simulations 

Data Classroom Activities 

Animations Information 

KeKepplleerr  EEPOPO  Summary:Summary:
EPO Domains — 2003 to 2013



•

•

•

•

FormalFormal EducationEducation
TPD: Teacher Professional Development: 
(grades 4-14)  Short courses and workshops 
presented for 100’s of  pre- and in-service p p
educators at colleges, universities, and 
STEM-related conferences. 

GEMS: Space Science Sequences
(grades 3-5 & 6-8) Great Explorations in 
Math & Science is a national network of 
more than 60 centers and thousands of master teachers who use and 
traintrain tteacherseachers withwith SpaceSpace ScienceScience SequencesSequences whichwhich includeinclude KeplerKepler.

FOSS: Planetary Science Course (grades 6-8).
FOSS materials are implemented in thousands of classrooms in the 
UnitedUnited StatesStates. TheThe rrevisedevised PlanetaryPlanetary SSciencecience ccourseourse, whichwhich includesincludes aa 
Kepler Investigation, will be released in the fall 2011.

HOU: Hands On Universe (grades 9-12) 
TheThe HHOUOU highhigh schoolschool course,course, AA ChangingChanging Cosmos,Cosmos, isis nownow partpart ofof thethe 
Global Systems Science course and is distributed through Kendall-Hunt.



Informal Education
•

•

EXHIBITS: Alien Earths, a public 
science center exhibit which included  
planet-transit component was produced 
by Space Science Institute & distributed 
throughthrough thethe AAssociationssociation ooff ScienceScience-
Technology Centers for 5 years. Now a 
part of the permanent exhibit at the 
Virginia Air and Space Museum. 

PLANETARIUM PROGRAM: Strange 
Planets, an audience participation 
planetarium show that features Kepler, 
was didisttribibuttedd tto ~ 100100 pllanettariiums; 
and is available for free download as a 
par of LHS’s Planetarium Activities for 
Student Success projp ject.



Public Outreach

•

•

•

•

AMATEUR ASTRONOMERS: Shadows and Silhouettes kits were distributed 
to more than 200 amateur astronomy clubs through the Night Sky Network, 
reaching more than 100,000 people in the past 5 years.

OUTREACH PRODUCTS: Video, animations, print and downloadable 
materials used for broadcast productions, public outreach events, and public 
information. 

RADIO PROGRAMS: StarDate radio
programs are produced by MacDonald 
ObObservattory, andd hheardd weeklkly on more 
than 300 PBS and commercial radio 
stations reaching audience of 
5 million in Engglish and 3.7 million 
in Spanish. 

KEPLER MISSION WEBSITE: 
kepler.nasa.gov: The p g Mission website 
has a wealth of information for scientists, 
teachers, students and the public; interlinked with Kepler-related science 
websites, and with  www.nasa.gov/missions/kepler.



Upcoming Activities: 

•

•

•
•
•

•
•
•
•

Website development –
an ongoing process

Venus transit collaboration with 
Heliophysics EPO 

StarDate programs
Update for Shadows and Silhouettes
Public contributions of planet artwork, 

The Art of Discovery (in planning)
Teacher workshops and public presentations
Publications in teaching journals with discovery poster
Revisions of products as  new discoveries are announced
Kepler Challenger Center Mission 

(proposed to NASA SMD EPOSS)



The family portrait of the candidate planets

Sun with 
Jupiter in 
transittransit
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–NASA Astrobiology Institute – Ms. Daniella Scalice 

–NASA Lunar Science Institute – Dr. Yvonne Pendleton
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SOFIA’s E/PO Proggrams:
Partnerships on Earth & in the Sky

SOFIA Outreach Lead:

DDr. DDana BackB kman (SETI(SETI InstitI t ui tt e)t )

dbackman@sofia.usra.edu

ARC Building N211 Room 221

650650‐604604‐21282128 vovoiiccee,,  ‐19841984 FAFAXX



•

–

–

–

–

SOFIASOFIA E/POE/PO
Overarching goals:

Help enhance STEM education in select communities 
across the U.S. and Germany
Support NASA and the DLR’s goals of inspiring the next 
generation of explorers.
ConConttributributee toto gegenneerraall publicpublic underunderssttaandingnding ofof thethe vavalluuee ofof 
scientific research.
Foster national and international visibility of the SOFIA 
prprogrograamm’ss achievachievemenementsts andand discdiscovoverieseries.



–

–

–

–

–

–
–

SOFIASOFIA E/POE/PO
PROGRAMS & ACTIVITIES:
Airborne Astronomy Ambassadors:  flagship program, 
research flight experience for educators
Production of classroom activities & curricula;; school visits;; 
educator workshops
Exhibits in science museums and similar venues (e.g. Ames 
VisitVisitoorrss CenCentter)er)
Summer workshops for college faculty and undergraduates 
to encourage research
SOFIA Science Center Webb site content && mission ““new 
media” presence
SOFIA mission and E/PO pprinted materials
Displays at public events (e.g. air shows, street fairs)



May 26, 2011 June 1, 2011June 1, 2011 June 3, 2011

•

•

•

Educators Participating in SOFIA Science Flights
to become Airborne Astronomy Ambassadors

On May 10, NASA announced the selection of six educators from across the U.S. 
toto serveserve aass tthehe firstfirst classclass ofof SOFIASOFIA AirborneAirborne AstronomyAstronomy AmbassadorsAmbassadors (AAAs).(AAAs).
AAAs have developed specific plans for using their SOFIA experiences to inform 
their teaching, in addition to sharing their knowledge with other educators.
The entire inaugural class of 6 U.S. and 2 German AAAs has now flown on 
SOFIASOFIA.



open cavity 

(door not shown)Educator work stations
pressure bulkhead

TELESCOPE

scientific instrument (1 of 7)

Scientist work stations, telescope 
and instrument control, etc.

( )

SOFIASOFIA — TheThe ObObserservvaattoorryy



U.S. Airborne Astronomy Ambassadors 2011

• U.S. AAA flights – Ma  y 26, June 1, June 3

M. Beard
San Jose, CA

M. Blessing
Herdon, VA

C. DeWolf
Remus, MI

K. J. Fredette
Palmdale,CA

T. Paulsen
Mellen, WI

M. Piper
Frankfort, IL

Page 25



1x DSI – partne  r schools (29) & 1x DLR School‐Labs (9)

Deutsches SOFIA Institut

German educator flight 
July 15
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Dr. Wolfgang Vieser 
Christoph-Probst-Gymnasium, 
Gilching @ Munich
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Jörg Trebs
Thomas Mann Oberschule -
Berlin Reinickendorf

Dr. Dörte Mehlert



•
•

–
–

•

•

•
•

SOFIASOFIA E/POE/PO
AAA program as envisioned during SOFIA’s full operations, 2014+

TeTeaammss ofof 22‐44 educeducaattororss chosenchosen viavia nanationaltional ccaallslls foforr prproposalsoposals

Proposal judgment criteria:
Quality of plans to enhance local STEM education and public outreach

Geographic andd G hi demographic didiversiid hi ty

Partnered with consenting research teams; trained to understand 
flight research project; involved in flight series w/ research partners

Supported by SOFIA Outreach after flights to fulfill proposed 
education projects

PPaarticipanrticipantsts becbecoomeme aa grgrowingowing onon‐lineline supportsupport ccoommunitymmunity

60+ educators per year (classroom teachers, science museum staff, 
etc.)
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–
–
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NASA Lunar Science Institute – Dr. Yvonne Pendleton
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NASA Astrobiology Institute (NAI)
EEducducaattionion andand PublicPublic OutrOutreacheach (E/PO)(E/PO) PrProgrograamm

Daniella Scalice

NAI E/PO Coordinator

daniella.m.scdaniella.m.scaalice@nasa.lice@nasa.ggoovv

650.604.4024



Where do we come from?

Are we alone?

What is the future of life?

•

•
–
–
–
–
–
–

WhaWhatt isis AsAstrtrobiology?obiology?

COLLABORATION IS KEY

Some major research themes in astrobiology are:
Cosmic Precursors, Solar System Formation

Origin of Life 

Life in Extreme Environments

BiosignaturBiosignatureess

Solar System Exploration (Mars, Europa, Titan, etc.)

Extrasolar Planets



•

•

•

••

WhWhyy isis AsAstrtrobiologyobiology soso appealingappealing toto sstudentudents?ts?

Astrobiology tugs on those age‐old questions 
that are buried deep in our DNA, and builds on 
our natural curiosity.

The collaborative essence of astrobiology lends 
itself perfectly to wop y rkingg and learningg in 
teams.

The inherent challenges of exploration are ideal 
scenarios for problem‐based learning.

AsAstrtrobiologyobiology scscofofffss atat thethe notionnotion thathatt 
‘everything is already known’ and offers 
students a tangible sense that they can discover 
something and make an authentic contribution. 



•
•

•
•

•

For Students
8 programs
190 direct participants

For Teachers
11 programs
315 direct participants

For the Public

NASANASA AsAstrtrobiologyobiology InsInsttitutitutee
Initiated in 1998

14 interdisciplinary research teams all over the country, 
~600600 ininvveessttigigatatororss

Each team has an E/PO Lead and an E/PO plan.

NAI Central’s role is to facilitate communication and 
collaboration across the teams, make connections with 
new partners, ensurp , e opperation within NASA’s guidelines, g ,
etc.

The overall portfolio of projects draws strength from both 
community‐based, regional partnerships and national‐
scale activities.



•

•

••

•

Beyond Summer Camp: Lassen Volcanic National Park Astrobiology 
Internship Program

A partnership between the NAI team at NASA Ames Research Center, 
Red Bluff High School, and Lassen National Park in Northern California.

~10 high school student interns and scientists from Ames visit the Park 
multiple times throughout the school year collecting data and taking 
samples.  Their field work is supplemented by lab work and monthly 
interactions with the scientists (via Polycom).

80%80% ofof inintteernsrns willwill tatakkee additionaladditional sciencescience courcoursesses inin highhigh schoolschool, 
college, and/or continue their studies in astrobiology. 

Program just completed its 3rd year; the partnership is growing to 
include 6 interpretive signs along trails in the Park explaining the 
astrobiological significance of some of the hydrothermal features.



•
•
•

NASANASA andand thethe NaNavvaajojo NaNationtion
Began in 2005 with a question: are you interested in partnering with NASA on educational programs?

6+ years later, we have co‐developed two educator guides and just hosted our first summer camp

“Dual‐learning” environment enables scientific and cultural knowledge to co‐exist without one dominating the other



•

•
•

•

Strengthening g g Communities througgh Collaboration: MIRS
The Minority Institution Research Support (MIRS) program provides sabbatical opportunities for MI faculty with 
Astrobiology researchers.

A total of 16 fellows have been supported since the program’s inception in 2003. 

Support is provided to the fellows for follow up research and collaborative activities, as well as student support and 
conference travel.

Two MIRS fellows have gone on to support NASA missions: MSL (Prabhakar, Howard U) and 

observation time with Kepler (Walter, S. Carolina U).



•
•

••

FETFETTTSS:SS: FrFreeee ChoiceChoice PublicPublic OutrOutreacheach
From Earth to the Solar System (FETTSS) is a grassroots project that encourages “free‐choice” learning.

It is a collection of images showcasing traditional and unusual views of the Solar System as well as astrobiology field 
sites on Earth.

TheThe collectioncollection isis frfreelyeely avaavaiillaabbllee onlineonline andand ororggaaniznizaationstions cacann mounmountt exexhhiibbiittiioonnss wherwhereveverer andand howevhoweveerr theythey choose!choose!



•

•
•
•

•

InnovInnovaativtivee PrProducts:oducts: AsAstrtrobiologyobiology GrGraphicaphic NovNoveelsls
AsAstrtrobioobiolologgyy  PrProgrograamm  leaderleadersshhipip  atat  NASNASAA  HQHQ  collaborcollaboraattiingng  withwith  anan  
artisartistt  toto  prproduceoduce  aa  seriesseries  ofof  grgraphicaphic  novnoveels.ls.

IssueIssue  #1#1  covecoverrss  thethe  hishisttoorryy  ofof  AsAstrtrobioobiologlogyy

IssueIssue  #2#2  covecoverrss  thethe  hishisttoorryy  ofof  MarMarss  ExplorExplorationation

IssueIssue  #3#3  willwill  exexpplloorree  AsAstrtrobiologyobiology’’ss  rerellaattiioonnsshhiipp  toto  SolarSolar  SysteSystemm  
exexpplloorraattiioonn  missionsmissions

IssueIssue  #4#4  willwill  showshowccaasese  fieldfield  sitsiteess  wherwheree  asastrtrobioobiolologgiissttss  araree  ssttudyudyiingng  
exexttrreemmee  enenvirviroonmennmentsts



geA dA nda (1:30‐2:45pm)

–
–
–
–

LADEE EPO – Mr. Brian Dayy

KEPLER EPO – Ms. Edna DeVore

SOFIASOFIA EPOEPO – Dr. Dana Backman

NASA Astrobiology Institute – Ms. Daniella Scalice 

2:30 NASA Lunar Science Institute – Dr. Yvonne 
Pendleton 
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NASA Lunar Science Institute EPO 
OvOvererviewview

Dr. Yvonne Pendleton

Director

yvonne.pendleton@nasa.gov

hthtttp://l//lunarsciience.nasa.gov



U.U.SS.. MemberMember TeTeaammss
The collaborative 
nature of the virtual 
institute fosters 
cross-team and inter-
disciplinary research.

New communication 
technologies support 
synergisticsynergistic researchresearch 
between 
geographically 
disparatedisparate teamsteams. 



InIntteernarnattionalional PPaartnerrtnersshiphipss

A growing 
network of 
InternationalInternational 
partners 
participate in 
NLSI 
activities on 
a no-
exchange-of-
fundsfunds basis.basis. 



New 
Partnership 

Opportunities!Opportunities!

Toggether, we’ve ggot the Moon covered!



•
•
•
•
•

–

NASANASA LunarLunar ScienceScience InsInsttitutitutee (NLSI)(NLSI)
Education and Public Outreach (EPO) Highlights

Citizen Science/Moon Zoo
International I i Obl O serve tb he Mh oon NiM ghtNi h
Planetarium Show: Max Goes to the Moon
Braille Book on Lunar Craters
The little rover that could: 

Exploration Uplink



••

•

•

•

NLSI:NLSI: ReReaacchhiinngg OutOut toto 
Everyone

CitizenCitizen ScienceScience invitesinvites volunteersvolunteers toto participateparticipate inin scientificscientific observationsobservations, 
measurements and computations

The NLSI Moon Zoo program enables citizen scientists to identify lunar features in 
NASANASA’’s LLunar RReconnaiissance OOrbbiiter (LRO)(LRO) iimages

International Observe the Moon Night (InOMN), is an annual world-wide public event 
that uses the Moon to reach, teach and inspire, p

Max Goes to the Moon is a planetarium show for grade K-5 students and the public 
developed by the NLSI team led by Jack Burns (University of Colorado)



•

•

•

NLSI: Reachingg Out to Everyyone!
Impact:

Moon Zoo: 45,000 participants first year; 4.2 Million Areas of 
InterestInterest identifiedidentified == 600600,000000 possiblepossible craterscraters 
InOMN 2010 had 502 events in 53 countries, reaching an 
estimated 500,000 people, including troops in Afghanistan
MaxMax GGoesoes toto thethe MMoonoon debuteddebuted atat thethe LunarLunar ScienceScience Forum;Forum; 
input and endorsement from ~600 lunar scientists obtained



MaxMax GoesGoes toto thethe MoonMoon (clip)(clip)



•

•

•

••

NLSINLSI: ReachingR h  i Out O t tto EveryoneE !!
Future Plans:

Max Goes to the Moon, and to planetariums nation-wide this fall

NLSI Blumbergg Citizen Science Post-Doctoral Fellowship jp just 
created to further connect the public to NASA’s mission

Moon Zoo + Lunar Orbiter Image Recovery Project (LOIRP): 
connecting two generations as 21stt century students search for 
post-1960’s lunar impacts! 

SaveSave thethe date:date: OctoberOctober 88, 20120111

Baruch Blumberg, NLSI
Distinguished Scientist

Lori Garver visits LOIRP Project 
at NASA ARC’s  “McMoon”



•

•

•

•

•

Braille Book: Getting a 
Feel 

ffor Lunar CCraters
NLSI worked with author David Hurd to bring his “vision” to those who cannot see
Getting a Feel for Lunar Craters features tactile diagrams, revealing the wonders

off OOur MMoon 

Impact:
250 books immediately claimed; second set instantly backordered (requests peaked 
at 100/hour); currently printing 1000 additional copies and discussing options with 
ppartners to meet future needs

At the reception event, Bay area blind students were given their own copy of the 
book, before being told what it was. Immediately swiping their hands across each 
page, they exclaimed excitedly, “This is OUR Moon!” with priceless expressions on 
their faces as they felt the lunar surface, and “saw” our Moon, for the very first time.

Future Plans:
NLSI is committed to the development of resources that bring NASA science and 
exploration to the world of those who cannot see

Immediate goal: work with partners to distribute books to all state libraries and 
schoolsschools forfor thethe bblindlind, andand assessassess educationaleducational impactimpact inin thethe classroomclassroom. AdditionalAdditional 
tactile & teacher workshops will be developed

Present book to White House staff at GSFC, August 3, 2011, as requested

DrDr. MarcMarc MaurerMaurer, PresidentPresident 
of the NFB, seeing the 
Moon for the first time



Participatory Exploration Using Tele-robotic Systems

• Exploration Uplink uses tele-robotics to bring NASA science & exploration into classrooms around the world
Students operate rover from anywhere in the world with a browser; science comes along for the ride!
Lunar dust simulant testbed repurposed (from 2009 Lunar Regolith Excavation Centennial Challenge)

•
•
Impact:
• ~4,000 U.S. and International students met rover in 2010 

5 International events with public audiences of several hundred (South Africa, South Korea, Canada, UAE)
Interactive demonstrations: Traveling Space Museums, California School for the Blind, & NASA Explorer Schools

•
•
Future Plans: 
•
•
•

NLSINLSI TTeams willill ddevellop additidditionall sciience conttentt
Working with Girl and Boy Scouts to develop patch programs 
Expanded field test opportunities in 2011 with 2 new rovers

Exploration Uplink and the NLSI: Reaching Out to Everyone!

NASA Science & Exploration



Participatory Exploration Using Tele-robotic Systems

K t li  G l

Regolith Test-bed

Katalia Gensler
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BringingBringing
Lunar Science
to a New Generation



NASA Lunar Science Institute

BACBACKK UPUP SLIDESLIDESS
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Teacher Course & Workshops

Description:

• Teacher training offers great leveraging to educate 
large numbers of students
 "Geology of the Moon" is a 3 credit NLSI‐sponsored 

online course at Montana State for K‐12 teachers

• NLSI Teams sponsor many workshops each year 
for Middle & High School Teachers, such as







Cosmos in the Classroom, 
Journey Through the Universe, 
Educators “Of the Moon, On the Moon, From 

the Moon”  



Impact:

•

•

••

TeTeaacchheerr CourCoursese && WWorkorkshopshopss

NLSI‐sponsored Geology of the Moon course served 65 teachers in the 
first two years; couy ; rse evaluations indicate 100% recommend this course 
to colleagues

NLSINLSI-sponsoredsponsored EducatorsEducators “OfOf thethe MMoonoon, OnOn thethe MoonMoon, FromFrom thethe 
Moon”  workshops reached 105 teachers, grades 6-12, in 2010

NLSINLSI‐sponsorsponsoreedd woworrkksshhooppss foforr ccoollegllegee fafaccuullttyy rereaacchheedd 4040 insinsttructructororss inin 
2010 



•

•

•

•

TeTeaacchheerr CourCoursese && WWoorkrkshopshopss

Future Plans:

Continue providing Geology of the Moon course; develop additional 
content;; advertise broadlyy usingg social media to extend outreach

Expand online course offerings to highlight science and exploration 

Partner with other Universities to offer course credit for participants

Enhance collaboration between NLSI Teams to better focus teacher 
workshops on underserved student populations



BackBack‐upup ChartsCharts

Additional Program Information



and SPHERES on ISS

Bruce Yost

SPHERES Program Manager

650 604‐0681

bruce.d.yost@nasa.gov



•

•

•

•
•
•

•

WhatWhat isis SPHERES?SPHERES?
SPHERES is an internal test bed for the development and testing of estimation, control, 

and autonomy algorithms for distributed satellite systems

Tes  t how to program satellites so that they do missions that need formation flight, 
docking, in‐space assembly, etc, with minimal human intervention

Usefu  l for future missions such as separated spacecraft telescopes, autonomous 
serservvicingicing missionsmissions, andand inin‐spacespace assemblyassembly ofof inintteerr‐planeplanettararyy spacecrspacecraaftft

Centra  l to Zero Robotics annual competitions

Synchronized Position Hold 
EngageEngage andand ReorientReorient 

Experimental Satellites 
(SPHERES)

Developed by MIT for DARPA
Flying on ISS since 2006
Ongoing research program 
ffor NNASAASA
Sponsored by SOMD Chief 
Technologist



What isWhat is ?
Zero Robotics is an arena robotics competition with the “arena” on ISS.

• Robotics competition open to middle (August) and high school (December) teams.

?

• Students will actually write programs that may control a satellite in space.

• MI  T and NASA HQ developed program with DARPA participation and support.

• Inspired by FIRST Robotics Program; part of NASA’s 2010 SoI program.

• Pilot session in 2009; Boston area competition in 2010 and 2011 (DARPA funded).

NASA/ARC working with MIT and NASA/KSC to expand participation in 2012 and 
beyond.

•

2010 Session Summary (Middle schools)

•
•
•
•

200 participants
84% from low-income families
54% female
Daily attendance rate >90%



2011 ZR Schedule (High Schools)2011 ZR Schedule (High Schools)



More information:

Zero Robotics/MIT

http://zerorobotics.mit.edu/

DARPA/TTO

http://www.darpa.mil/Our_Work/TTO/Programs/InSpire/International_Space_Station_%28I
SS%29_SPHERES_Integrated_Research_Experiments.aspx

SPHERES Videos

http://www.youtube.com/watch?v=I-ecRSSHhII&feature=related

http://www.youtube.com/watch?v=nl6lZbyLkzs&feature=related




